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Intralobar pulmonary sequestration most often manifests with recurrent bacterial infections and fungal
infections are rare. We report an unusual case of intralobar pulmonary sequestration with aspergilloma in
a 49-year-old woman who presented with chronic cough and intermittent haemoptysis. The diagnosis of
intralobar pulmonary sequestration was established by the multidetector computed tomographic angiog-
raphy and the pathologic appearances of sequestrated lung tissue. The aspergilloma was detected post-
operatively through histological examination of the resected lung tissue. Aspergilloma may occur as
a superadded infection in any case of intralobar pulmonary sequestrationpresentingwith chronic cough and
recurrent bacterial infections.
 2009 Elsevier Ltd. All rights reserved.1. Introduction
Pulmonary sequestration (PS) is an aberrant nonfunctional lung
tissue without communication with bronchial tree and supplied by
the systemic arteries. PS is an uncommon anomaly and anatomically
classiﬁed as intralobar or extralobar. 75% cases of PS are intralobar,
located mostly in the lower lobe adjacent to the normal lung tissue
and covered by the same visceral pleura whereas the extralobar PS
has its own visceral pleura and is frequently associated with other
congenital anomalies.1 The majority cases of extralobar PS remain
asymptomatic whereas intralobar PS cases often present with
recurrent infections.2 In intralobar PS, most infections are due to
bacteria3 and fungal infections are rare.4 A fungus ball within the
sequestrated portion of lung tissue may remain undiagnosed and
masked by the frequent recurrent bacterial infections. We report
a case of aspergilloma diagnosed postoperatively within the resec-
ted lung tissue in an adult.2. Case report
In April 2009, a 49-year-old married woman was admitted with
haemoptysis of one day duration. Haemoptysis was minor and
intermittent. Persistent cough with mucopurulent sputum were
associated. There was no history of fever. The patient was ﬁrst
admitted in July 1997 for coughwith sputum of onemonth duration.: þ91 820 2571934.
rinath).
rved.She was investigated with computed tomography (CT) of chest
(Fig. 1) which showed consolidated lung with cystic lesions con-
taining air and ﬂuid levels at the left medial basal segment. Pulmo-
nary sequestration was suspected and retrograde aortography was
planned but the patient’s consent could not be obtained. She had
signiﬁcant clinical improvement with antibiotics and was dis-
charged. After discharge, she did not come for review and continued
further treatment at local place. Her cough remained persistent and
was often productive of purulent sputum. During the last four years,
she developedminor and intermittent haemoptysis. From the initial
presentation in July 1997 to the current admission in April 2009, she
never had complete relief of symptoms despite regular treatment at
local place. The patient was so much agitated by the cough that she
developed mixed anxiety depression. On physical examination, the
patient was well built and nourished. There was no clubbing or
lymphadenopathy. Chest examination was normal. Other systems
were also clinically normal. Blood investigations showed a haemo-
globin of 13.2 gms%, total leucocyte count of 19.300/mm3 with 75%
neutrophils, 17% lymphocytes and 5% eosinophils. Erythrocyte
sedimentation rate was 67 mm in the ﬁrst hour. A chest radiograph
showed retrocardiac opacity on left side. The CTscan of chest (Fig. 2A
and B) revealed features of consolidation in the left medial basal
segment. Sputumsmears andcultures for bacteria,mycobacteria and
fungi were negative. The blood chemistry was normal. A 12-lead
electrocardiogram was normal. Flexible bronchoscopy showed
minimal purulent secretions within the lumen of left lower lobe.
Bronchial washings grew Pseudomonas aeruginosa and Acineto-
bacter species on culture. All the other bronchoscopy reports were
negative. Haemoptysis subsided within two days of conservative
Fig. 1. Axial CT of thorax (Lung window) showing consolidated lung with multiple
cystic lesions containing air and ﬂuid levels at the left medial basal segment.
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aberrant branch of celiac artery supplying the consolidated lung
tissue and this ﬁnding supported the diagnosis of PS. Preoperative
spirometry was normal. The patient was subjected to left lower
lobectomy. Grossly, the resected lung tissue was nodular, consoli-
dated and ﬁlled with purulent secretions. The visceral pleura over-
lying the sequestrated lung was thick and had adhesions withFig. 2. (A) Axial CT of the thorax (Lung window) showing consolidation with areas of
breakdown involving the left medial basal segment. (B) Coronal CT of chest showing
the extent of consolidation in the left lower lobe (white arrow).
Fig. 3. CT angiogram obtained on 64-row CT: volume rendered 3D reconstructed
showing the arterial feeder (white arrow), originating from the celiac axis supplying
the left lower lobe lesion (arrowhead).adjacent mediastinum, left hemidiaphragm and the parietal pleura.
The histological section of sequestrated lung (Fig. 4) showed variably
sized cystically dilated bronchiolar spaces lined by columnar
epitheliumwith ﬁbrotic areaswith fungus balls in some of the cystic
spaces surrounded by macrophages. The fungus ball (Fig. 5A)
showed narrow tubular septate hyphaewith acute angled branching
surrounded by Splendore Hoeppli material. Grocott’s Methenemine
silver staining (Fig. 5B) showed narrow irregularly septate hyphae of
Aspergillus species. All the postoperative cultureswere negative. The
gross ﬁndings at surgery and histological examination of surgical
specimens conﬁrmed the diagnosis of intralobar PS with aspergil-
loma. After surgery, the patient recovered well and was discharged
on eighth postoperative day. She remained asymptomatic and is
currently under follow up.
3. Discussion
The presentation of an intralobar PS varies from being an inci-
dental radiologic ﬁnding like a mass to recurrent bronchitis or
Fig. 4. The smear showing irregularly dilated bronchiolar spaces with luminal secre-
tions (H&E 50).
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adults present with these symptoms, the possibility of intralobar PS
is usually not considered or is misdiagnosed.5 Intralobar PS is rarely
diagnosed after 40 years of age and a delay of up to seven years
between the onset of symptoms and the diagnosis was reported.6
The delay of twelve years between the onset of symptoms and the
diagnosis of intralobar PS was due to noncompliance of the patient.
The traditional diagnostic technique of PS is retrograde aortography
which demonstrates the presence of anomalous feeding blood vessel
from the systemic artery. The digital subtraction angiography shows
both the supplying artery and the venous drainage in PS whichFig. 5. (A) Histological section showing the fungus ball composed of compact mass of
hyphae (H&E 50). (B) Smear showing narrow and irregularly septate Aspergillus
hyphae (GMS 200).ismost often through the inferior pulmonary vein to the left atrium.7
In recent years, CTangiographywith 3D reconstructionhasproved to
be very useful in evaluating the anomalous arteries supplying
the PS and also to differentiate between intralobar and extralobar
PS through evaluation of anomalous veins.8 Contrast enhanced
3-dimensional magnetic resonance angiography has additional
advantages that this techniquedoes not require properorientationof
the plane of acquisition and imaging is not ﬂow dependent thereby
allowing even small blood vessels to be visualized better.9 The main
pathologic features of intralobar PS are chronic inﬂammation, cystic
changes and ﬁbrosis; the cystic spaces may appear like ectatic
bronchi probably as a result of persistent bronchial secretions into
obstructed bronchi.10 The occurrence of haempotysis may indicate
that there is communication between the sequestrated portion of
the lung with adjacent normal bronchial tree as a result of tissue
damage caused by infections and inﬂammation.11 The airways are
thought to be the source of aspergillosis as they colonize the airways
even in the normal individuals and detection of fungus balls within
the sequestrated lung tissue supports the theory that intralobar PS is
an acquired anomaly.12 Aspergilloma develops when the fungus
colonizes and grows within the cavitary or bronchiectatic lesions.
Tuberculous cavities are the most frequent site of aspergilloma fol-
lowed by other conditions like sarcoidosis, bullae, abscess, carci-
noma, bronchiectasis.13 Precipitin tests, culture of clinical specimens
like sputum and lung biopsy are the usual diagnostic techniques of
a pulmonary fungal infection. In a study of 4 cases of PS with
aspergillosis and review of 14 similar cases in the literature, the
majority of aspergillosis were diagnosed postoperatively and
therefore aspergillosis should always be looked for during the
routine preoperative work up of a PS.14 A solid mass within a large
intrapulmonary cavity, the typical imaging feature of an aspergil-
loma is occasionally detected in PS.15 Sometimes, the fungal cause
can be detected through sputum culture16 or needle aspiration
biopsy of the sequestrated lung.17 In our case, the microbiological
studies were negative for fungi and its preoperative diagnosis was
not possible. As surgery is curative in symptomatic intralobar PS,
lobectomy was done without resorting to other diagnostic tech-
niques like needle aspiration biopsy of lung. The diagnosis of
aspergilloma was possible only through histological examination of
the resected lung tissue. The history of chronic persistent cough and
development of complications like haemoptysis despite regular
antibiotic treatment in our case seem to suggest the likelihood of an
associated nonbacterial cause like aspergillosis even when the
bacterial infection is proved. The possibility of superadded fungal
infection should be considered in any case of intralobar PS with
chronic recurrent bacterial infections.
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